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(54) Abstract "Title 

Transmitting data of wireless keyboard having track-ball 

(57) A data transmission method of wireless keyboard h a ving, track- bail transmits a leader (preamble) signal 
composed of five chips (bits) comprising three consecutive low signals followed by a high signal then a low 
signal, and thereafter transmits data that contains track-ball data and keyboard scan data. Instead of using a 
check-sum code, the complementary value of the third byte(Byte3) may be put into the fourth byte(Byte4), so 
that the transmission error can be checked by simply comparing the third byte and the fourth byte. The 
invention reduces the current consumption of the keyboard device and simplifies computer receiving 
processes. 
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Method for Transmitting Data of Wireless Keyboard Having Track-Ball 

BACKGROUND OF THE INVENTION 
1 . Field of the Invention 
5 The present invention relates to a method for transmitting data from wireless 
keyboard, that is an input device of personal computer, having track-ball, and 
more particularly relates to a method for transmitting data of wireless keyboard 
having track-ball that is able to transmit keyboard data and track-ball data 
more effectively at the same time. 

10 

2. Description of the prior art 

A keyboard device and a mouse device are typical input devices of personal 
computer. And recently, with highly developed technologies, in order to solve 
the problems that occur because of keyboard device and/or mouse device 
is being wired to computer main body and the cost problems and the installation 
problems that occur because of a mouse and a keyboard are independently 
installed from main body, a wireless keyboard device having track-ball, that 

» * 

combines a mouse into a keyboard(73) in a track-ball(732) type as described 
in Figure 7 and performs a data transmission with personal computer(72) by 
20 wireless signals such as infrared or high-frequency signals, is being 
developed. 

The wireless keyboard device mentioned above, as described in Figure 7, 
has advantages such as the installation and operation become simple because 
wiring cable is not needed for data transmission to computer(72), and numbers 

25 of users are able to use a computer simultaneously by connecting numerous 
keyboards to a computer. However, compared with a wired keyboard device, it 
has a handicap that key-scan data and/or track-ball data could be easily miss- 
transmitted by surrounding noises and/or the other causes. 
FIG. 1 is a block diagram illustrating a general data transmission method of 

30 wireless keyboard. It carries out a scanning by a certain period and transmits 
the scanned data in a packet unit. The transmission period(T1) of said packet 
is, for example, 25msec, and a packet comprises a leader signal(in other 
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words, it is called preamble signal) that notifies data transmission to computer 
main body to be synchronized, and the 4 bytes of data, transmitted 
consecutively after said leader signal, that contain keyboard and/or track-ball 
data. 

In general, the data of wireless keyboard is transmitted by well-known 4 
PPM(Pulse Position Modulation) method. 

In the prior art, as described in Figure 2, a code of 0001110 is transmitted as 
a leader signal using 7 chips. Here, because the size of a single chip is 
321.4/zm, the leader signal has the size of 2.249ms( 321.4/xm x 7 = 2.249ms). 

In general, the main function of a leader signal is to make receiving part(of 
personal computer) to acknowledge that the following data is to be received 
and to make an input device and the main body to be synchronized easily. In 
case that a leader signal becomes larger as described above, it has an 
advantage, in the receiving part, that it has very strong noise-resistance, 
however, in the transmitting part that has to transmit data consecutively with 
designated period, it has problems that 'data handling becomes difficult and 
current consumption becomes large because of the large size of the signal. 

In addition, for the case of wireless keyboard having track-ball, track-ball 
data and keyboard data should be transmitted together. In this case, if the data 
structures of keyboard data and track-ball data are different from each other, 
receiving part should be constructed to be able to handle the two different 
formats, and thereby the program size of the receiving part becomes large and 
it becomes inefficient. 

SUMMARY OF THE INVENTION 

The present invention provides a method for transmitting data of wireless 
keyboard having track-ball comprising the steps of transmitting a leader signal 
composed of five chips comprising the first three consecutive low signal and 
the following high signal and low signal, and transmitting data that contains 
track-ball data and keyboard scan data consecutively after transmitting said 
leader signal. 

This method transmits track-ball and keyboard data more effectively, and 
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thereby simplifies the processes of receiving part and reduces the current 
consumption of keyboard device. In accordance with a preferred embodiment, 
the method transmits, after the leader signal, data that contains track-ball data 
and keyboard scan data recorded in the same data format, and, Instead of 
check-sum code, allocates the complementary value of the code value of the 
third byte(Byte3) into the fourth byte(Byte4) and transmits it so that the 
transmission error can be checked by simply comparing the third byte and the 
fourth byte, and thereby reduces the current consumption of keyboard device 
and simplifies the receiving processes of computer. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The above objects and other advantages of the present invention will become 
more apparent by describing in detail the preferred embodiment of the present 
invention with reference to the attached drawings on which: 

FIG. 1 is a block diagram illustrating a general data transmission method of 
wireless keyboard. 

FIG. 2 is a block diagram illustrating a leader signal structure of wireless 
keyboard of the prior art. 

FIG. 3 are views illustrating structures of wireless keyboard data and track- 
ball data of the prior art.. 

FIGl 4 is a block diagram illustrating a leader signal structure of wireless 
keyboard in accordance with the present invention. 

FIG. 5 are format diagrams illustrating embodiments of the structures of 
keyboard data and track-ball data in accordance with the data transmission 
method of the present invention. 

FIG. 6 are format diagrams illustrating other embodiments of the structures of 
keyboard data and track-ball data in accordance with the data transmission 
method of the present invention. 

FIG. 7 is a perspective view illustrating a general structure of computer 
system with wireless keyboard having track-ball. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 



The present invention addresses the problems mentioned above, and aims 
to provide a method for transmitting data of wireless keyboard having track- 
ball, which transmits track-ball data and keyboard data more effectively, and 
thereby simplifies the processes of receiving part and reduces the current 
consumption of keyboard device. 

The data transmission method of wireless keyboard having track-ball in 
accordance with an embodiment of the present invention comprises the steps 
of transmitting a leader signal composed of five bits or chips comprising the 
first three consecutive low signal and the following high signal and low signal, 
and transmitting data that contains track-ball data and keyboard scan data 
followed by said leader signal. 

Referring to appended drawings, the data transmission method of wireless 
keyboard having track-ball in accordance with the present invention is now 
described. 

FIG. 4 is a block diagram illustrating the structure of a packet transmitted 
from a wireless keyboard in accordance with data transmission method of the 
present invention. The packet comprises a leader signal and 4 bytes of track- 
ball and/or keyboard data, wherein the leader signal is composed of 5 chips of 
'00010'. 

As described before, data transmitted from wireless keyboard is modulated 
by 4PPM method, in which low signal('O') can not be transmitted three times in 
a row. 

In the present invention, using this characteristic, it transmits three 
consecutive low signals to be acknowledged as a leader signal, and transmits 
a high signal(T) to make receiving part to be synchronized and transmits a 
low signal to notify the end of leader signal, and thereby reduces the size of 
leader signal. 

A leader signal constructed under the above mentioned method, in case that 
the size of a single chip is 321.4/zm as usual, has the size of 1.607ms(5 x 
321 A/jm) because it is composed of 5 chips. 

The size of leader signal is therefore reduced by 579/xm compared with that 
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of prior art, and it means the size of each packet is reduced by that amount. 
So, in the wireless keyboard that transmits track-ball data and keyboard data 
in said packet unit consecutively with designated period(25msec), it means a 
considerable amount of total current consumption can be saved. 

In the data transmission method of wireless keyboard having track-ball in 
accordance with the present invention, the 4 bytes of data, that are 
consecutively transmitted after the leader signal, are constructed as described 
in Figure 5. In the first byte(Bytel), a device code, that identifies whether it is a 
keyboard data or a track-ball data, is allocated and, in addition, a device ID 
and a user ID are also allocated to make receiving part acknowledge that the 
data is transmitted from which user. And according to the data type(keyboard 
data or track-ball data), keyboard scan data and/or track-ball position scan 
data are allocated into the second byte(Byte2) and the third byte(Byte3). And 
then, a check-sum is allocated into the fourth byte(Byte4) to check whether 
there is a transmission error or not. 

In case of keyboard data, as described in Figure 5a, in the first byte(Bytel) 
that is transmitted first, the upper two bits(BIT7, B1T6) are allocated to transmit 
a keyboard code value( l OO t ) that indicates keyboard data, and the next two 
bits(BIT5, BIT4) are allocated to indicate whether the transmitted code is a 
code that is transmitted when a key is pressed(MAKE) or a code that is 
transmitted when a pressed key is released(BREAK). For example, the MAKE 
value is set to be W and the BREAK value to be '11 \ And in the rest four 
bits(BIT3~BIT0), user ID is allocated and transmitted to identify each user in 
case of multi-user system. 

In the second byte(Byte2) that is transmitted second, the whole 8 
bits(BIT7~BIT0) are used to transmit key position codes of the keys pressed or 
the keys released after being pressed. 

Next, in the third byte(Byte3) that is transmitted third, each bit is allocated for 
the data which indicates that the special key, that could be lost easily by 
obstacles while being transmitted by infrared(IR), is pressed or released. That 
is, each bit is respectively allocated for the left and right Shift keys, Alt keys, 
Ctrl keys, and so on, thereby indicates, by its state value, whether the 
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corresponding special key is pressed or not. 

In the fourth byte(Byte4) that is transmitted last, four bits(BIT3~BIT0) are 
allocated for a check-sum to check transmission error, and the rest four bits 
are used to transmit the data that indicates the states of the rest special 
5 keys(L-WIN, R-WIN) that are not allocated in the third byte(Byte3). 

In case of transmitting track-ball data, as described in Figure 5b, in the first 
byte(Bytel), like in the case of keyboard data described in Figure 5a, two 
bits(BIT7, BIT6) are allocated to transmit a device code that indicates the data 
is track-ball data(for example, '11'), and four bits(BIT3~BIT0) are allocated to 
io transmit user ID. 

In the second byte(Byte2) and the third byte(Byte3), the values of track-ball 
position variations in X-axis and Y-axis are transmitted respectively. And finally 
in the fourth byte(Byte4), four bits(BIT3~BIT0) are allocated for a check-sum to 
check transmission error, and the rest four bits(BIT7~B!T4) are allocated to 

is transmit the data that indicates the pressing states of the center, the left, and 
the right mouse buttons(M-Button, L-Button, R-Button). 

In case that track-ball data and keyboard data are transmitted in the above 
mentioned data format, the computer, in the receiving process, after receiving 
a leader signal and the following four bytes of data, is able to identify the user 

20 and identify whether the data is a track-ball data or a keyboard data by 
checking the first byte. And according to this identification, it reads the codes 
recorded in the rest bytes to confirm the keyboard data and/or the track-ball 
data and decides whether the transmission error happens or not by checking 
the check-sum code in the fourth byte. Therefore, the program for receiving 

25 process can be constructed in a simple way. 

And, in the above, it is said that some bits are allocated for transmitting user 
ID for the case of multi-user system, however, with considering that only one 
keyboard is generally used for a personal computer so that the user ID is not 
necessary in usual cases, instead of user ID. the complementary value of the 

30 value allocated in the third byte can be allocated into the fourth byte to simply 
check the transmission error without an extra check-sum calculation. By this 
substitution, the transmitting part simply allocates the complementary value of 
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the third byte into the fourth byte instead of performing an extra check-sum 
calculation, and the receiving part also simply compares the values of the third 
byte and of the fourth byte without an extra check-sum calculation to check the 
transmission error. 

FIG. 6, which illustrate other embodiments of the present invention, show 
data structures according to the data transmission method of wireless 
keyboard having track-ball. Figure 6a illustrates a structural diagram of data for 
the keyboard data transmission and Figure 6b for the track-ball data 
transmission. 

Referring to appended drawings, for the case of keyboard data transmission, 
as described in Figure 6a, the signal comprises the first byte(Bytel) that is 
allocated for scan data of window keys and a data indicating a keyboard data, 
the second byte(Byte2) that is allocated for the data indicating the pressing 
states of function keys, the third byte(Byte3) that is allocated for the 
corresponding key-scan values of the general keys pressed, and the fourth 
byte(Byte4) that is allocated for the complementary values of the key position 
codes allocated in the third byte(Byte3). 

Therefore, the transmitting part of keyboard data, at the time of each data 
packet transmission, transmits leader signal followed by transmitting the first 
byte that contains a setting code to indicate keyboard data and data indicates 
the pressing states of window keys, and transmits the second byte in which the 
flag values, that indicate the pressing states of various function keys, and 
transmits the third byte that contains code values corresponding to the general 
keys pressed, and finally transmits the fourth byte that contains the 
complementary values of the values recorded in the third byte. The receiving 
part receives leader signal and the following four bytes, and checks whether 
the values in the third byte and the values in the fourth byte are 
complementary. If they are complementary, it concludes that there is no 
transmission error and processes the received data. Otherwise, it concludes 
that there is a transmission error and carries out appropriate procedures such 
as a request for a re-transmission of the data and so on. 

In case of track-ball data that has the type of pointer input, the data 



r r 



comprises, as described in Figure 6b, the first byte(Bytel) that is allocated for 
a data indicating track-ball data and for the scan data of track-ball button input, 
the second and the third byte(Byte2, Byte3) that are allocated for the X 
position value and the Y position value of the pointer respectively, and the 
5 fourth byte(Byte4) that is allocated for the complementary value of the Y 
position value allocated in the third byte(Byte3). 

In this case, by simply checking the code values of the third byte and the 
fourth byte comparatively, the receiving part is able to check the transmission 
error. Therefore, the program for an extra check-sum calculation is not 
10 necessary. 

As mentioned before, in the data transmission of wireless keyboard having 
track-ball, preferred embodiments of the present invention reduce the current 
consumption of wireless keyboard device by reducing the data size, thereby 

15 achieving an energy saving, and reduce the size of required program capacity 
of receiving computer by simplifying the receive-handling program by means of 
transmitting track-ball data and keyboard data in the same format. In addition, 
it checks the transmission error without an extra check-sum calculation to 
eliminate check-sum calculation process from the transmit-handling program 

20 and the receive-handling program, thereby simplifies those programs. 
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CLAIMS: 



1. A method for transmitting data of wireless keyboard having track-ball 
comprising the steps of: 

5 transmitting a leader signal composed of five chips comprising the first 
three consecutive low signal and the following high signal and low signal, 
and 

transmitting data that contains track-ball data and keyboard scan data 
consecutively after transmitting said leader signal. 

10 

2. The method for transmitting data of wireless keyboard having track-ball as 
claimed in claim 1, wherein the data to be transmitted in said step of 
transmitting data is constructed by: 

allocating a device code that indicates whether it is a keyboard data or a 
is track-ball data and a user ID that identifies the present user into a first byte, 
allocating the values of X,Y position variations of track-ball in the case of 
track-ball data transmission, or allocating the values of special key data and 
key position codes in the case of keyboard data transmission into second 
and the third bytes, and 
20 allocating a check-sum code to check transmission error into the fourth 
byte. 

3. The method for transmitting data of wireless keyboard having track-ball as 
claimed in claim 2, wherein said data to be transmitted, in the case of track* 

25 ball data transmission, comprise: 

the first byte comprising 2 bits of device code that indicates track-ball data, 
2 bits of spare code, and 4 bits of user ID; 

the second byte and the third byte comprising the values of track-ball 

< 

position variations in X-axis and Y-axis respectively; and 
30 the fourth byte comprising 3 bits of button data, 1 bit of spare code, and 4 
bits of check-sum. 
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4. The method for transmitting data of wireless keyboard having track-ball as 
claimed in claim 2, wherein said data to be transmitted, in the case of 
keyboard data transmission, comprise; 

the first byte comprising 2 bits of device code that indicates keyboard data, 

2 bits of MAKE/BREAK code that indicates whether the transmission starts 

on a key-press or after a key-release, and 4 bits of user ID; 

the second byte comprising 8 bits of respectively allocated special key 

data; 

the third byte comprising the values of key position codes; and 

the fourth byte comprising 2 bits of window key data, 2 bits of spare code, 

and 4 bits of check-sum. 

5. The method for transmitting data of wireless keyboard having track-ball as 
claimed in claim 1, wherein the complementary value of scanned key code 
or track-ball position code, instead of an extra calculated check-sum code, 

# 

is transmitted as a check-sum code to check transmission error in said step 
of transmitting data. 

6. The method for transmitting data of wireless keyboard having track-bail as 
claimed in claim 5, wherein said data to be transmitted, in the case of 
keyboard data transmission, comprises: 

the first byte allocated for a code that indicates keyboard data and a code 
that indicates the pressing states of window keys, 

the second byte allocated for flag values that indicate the pressing states of 
various function keys, 

the third byte allocated for scan code values of the general keys pressed, 
and 

the fourth byte allocated for the complementary values of the values of the 
third byte, 

and said data is transmitted by the sequence of leader signal followed by 
said the first through the fourth byte. 
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7. The method for transmitting data of wireless keyboard having track-ball as 
claimed in claim 5, wherein said data to be transmitted, in the case of track- 
ball data transmission, comprise: 

the first byte allocated for a code that indicates track-ball data and a code 
that indicates the pressing states of buttons, 

the second byte allocated for the value of track-ball position in X-axis, 
the third byte allocated for the value of track-ball position in Y-axis, and 
the fourth byte allocated for the complementary values of the values of the 
third byte, 

and said data is transmitted by the sequence of leader signal followed by 
said the first through to the fourth byte. 

8. A method for transmitting data substantially as herein described with 
reference to any of Figures 4 to 6, 
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